] n chains where the metal ion is alternatively bridged by double end-on (EO) and end-to-end (EE) azido bridges; theoretical analysis of the variable-temperature magnetic susceptibility data of 1 and 4 reveals the occurrence of intrachain alternating ferro-(through EO) and antiferro-magnetic (through EE) interactions.
A safe strategy in designing alternating chains with ferro-and antiferro-magnetic interactions has been proposed recently, 1 and the first honeycomb-layered materials of formula [M(bipym)(N 3 ) 4 ] (M = Mn, Fe, Co; bipym = 2,2A-bipyrimidine) 2 with alternating ferro-(through end-on azido, EO) and antiferro-magnetic (through bischelating bipym) interactions have also been reported. Replacement of bipym by bipy (2,2A-bipyridine) yields chain compounds of formula [M(bipy)(N 3 ) 4 ] (M = Ni II 1, Co II 2, Fe II 3, Mn II 4) with alternating EO and end-to-end (EE) azido bridges and exhibiting ferro-(through EO) 3 and antiferro-magnetic (EE) 4 interactions. Here, we report the synthesis, crystal structure and preliminary magnetic study of compounds 1-3. The magnetic properties of 4, 5 which is isostructural with 2 and 3, were reinvestigated for the sake of comparison and the first theoretical analysis of the magnetic behaviour of 1 and 4 through a quantum spin model is also reported.
The one-dimensional compounds were obtained as polycrystalline green (1), orange (2) and red-brown Magnetic susceptibility measurements (290-2 K) on polycrystalline samples of 4 ( Fig. 2) are consistent with overall antiferromagnetic behaviour. Least-squares analysis of the c M T data of 4 § leads to J 1 = 2.5 cm 21 , J 2 = 26.3 cm 21 and g = 2.0. J 1 and J 2 are associated with the exchange coupling through EO and EE azido bridges, respectively. The c M T value of 1 (Fig.  3) smoothly increases as the temperature is lowered, attains a plateau at 70 K and quickly decreases in the lower temperature region. The susceptibility curve (inset of Fig. 3 ) increases monotonically when cooling, attains a shoulder in the temperature range 50-20 K and then increases achieving a maximum at 8.5 K. The shape of the shoulder is field dependent at T < 50 K but the temperature of the maximum remains unchanged. The theoretical analysis of the magnetic data of 1 6 matches well the experimental data in the temperature range 290-55 K. The best fit parameters are J 1 (coupling through EO 17. The experimental data are smaller than the calculated ones at T < 55 K due to the occurrence of the mentioned shoulder precluding thus an accurate determination of the values of the exchange coupling parameters. The magnetic behaviour of 2 ¶ is exotic too: c M T decreases when cooling down until reaching a minimum at 29 K, then increases to attain a sharp maximum at 12 K and finally decreases very quickly in the lower temperature region. As in 1, the susceptibility curve also shows a shoulder but at higher temperatures (50-100 K), exhibiting a maximum at 8.5 K under an applied field H of 0.1 T. However, this maximum disappears for H > 0.5 T. Given that all the cobalt atoms in 2 are equivalent, the occurrence of a minimum in the c M T curve cannot be attributed to ferrimagnetism arising from a noncompensation of the local g-factors but to a intrachain spin canting. An interchain antiferromagnetic coupling would account for the observed maximum of susceptibility at H < 0.5 T. Stronger fields overcome this antiferromagnetic coupling leading to the observed metamagnetic-like behaviour of 2. Similar behaviour was observed for 3. This peculiar behaviour of 1-3 is a fascinating feature that could be attributed to the occurrence of competing ferro-and antiferro-magnetic interactions together with a relevant local anisotropy. In the lack of a significant anisotropy, this feature is not observed (in the case of 4 and alternating Cu II chains). 1 Peculiar susceptibility and magnetization curves were also observed for honeycomblayered materials with alternating intralayer ferro-and antiferro-magnetic interactions. 2 It is interesting to note that the spin vectors in the ferromagnetic chains are aligned parallel to the chain axis whereas in the case of the antiferromagnetic (or ferrimagnetic) chains they are arranged perpendicular to the chain axis in order to reconciliate both the dipolar and exchange interactions. 7 The question at hand concerning the chains exhibiting alternating ferro-and antiferro-magnetic interactions is to know the arrangement of the spin vectors for them. Our feeling is that the peculiar magnetic behaviour of 1-3 is related to the competition among the local anisotropy and the dipolar and exchange interactions.
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